Proteolytic processing of a peptide precursor in Aplysia neuron R14.
The large neurons of the mollusc Aplysia are useful for studying the biogenesis of neuropeptides in single cells. Neuron R14 in the abdominal ganglion synthesizes large quantities of a 10-kDa neuropeptide precursor. The amino acid sequence of this precursor has been defined by analysis of the nucleotide sequence of a cDNA clone. We labeled proteins in vivo by microinjection of radioactive amino acids into individual R14 neurons. The labeled peptides were fractionated by high performance liquid chromatography and subjected to Edman degradation, thus enabling us to determine post-translational processing sites. Cleavage of the signal sequence was observed and at two internal sites. Cleavage at these internal sites occurs at basic amino acids and results in three products, a 2.9-, a 4.9-, and a 1.4-kDa peptide. These studies of protein processing serve as a basis for further investigations of the biogenesis and physiological activities of the neuropeptides.